Note: "BDL" below detection limit, "opx": orthopyroxene, " diop": diopside. * water contents are given using the calibration of Paterson (Paterson, 1982) from unpolarized FTIR spectra for pyroxenes † are water contents for olivine only, corrected following the recommendations of Bell et al. (2003) .
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FTIR measurement
FTIR spectroscopy was performed with a Bruker TM IFS 120 HR high-resolution FTIR spectrometer coupled with a Bruker TM IR microscope. More than 30 olivine grains and 15 pyroxenes and garnet were studied. All of them were studied with unpolarized FTIR spectroscopy and 2 large olivines were selected for polarised FTIR and diffusion analysis. Two hundred scans were accumulated for each spectrum at a resolution of 1 cm -1 . The beam was focused in the sample using a 1.5 mm aperture, which generated a spot size of 100 µm in the focal plane. After a background baseline correction, the water content was quantified in each mineral with the calibration of
where k (ν) is the absorption coefficient at wavenumber ν, Xi is the density factor (for olivine equal to 2695 wt ppm H 2 O using the calibration of Paterson (1987) 2000), γ is the orientation factor (equal to 1/3 for unpolarized spectra and 1 for polarized spectra with E parallel to the O-H bond direction). For polarized FTIR spectra of olivine, the calibration of Bell and co-workers (Bell et al. 2003 ) was used
where k (ν) [xyz] is the absorption coefficient at wavenumber ν with E (electric vector) parallel to [100], [010] or [001] , I // is the integral extinction coefficient (here assumed (Bell et al., 2003) to be 5.32 cm -2 per wt ppm H 2 O), γ is the orientation factor equal to 1 for polarized spectra with E parallel to the O-H bond direction. For both calibrations, integration was performed between 3650 and 3050 cm -1 . To form a profile, spectra were collected at a spacing of 50 µm near the edges of the sample and 100 µm near the center of the sample (Fig. DR1) . 
Diffusion analysis
In order to calculate theoretical diffusion profiles, the initial water contents were estimated in the following manner. The temperature of the host basalt is estimated to be between 1200 and 1290°C. Assuming equilibrium in the mantle source region, orthopyroxene and olivine must reflect the same water fugacity (Kohlstedt et al., 1996; Mierdel and Keppler, 2004; Rauch and Keppler, 2002) . Thus, the water content within orthopyroxene of ~ 310 wt ppm H 2 O corresponds to a water fugacity of ~1.5 GPa, which suggests a water content of ~ 312 wt ppm H 2 O within olivine, using the results from Kohlstedt et al. (1996) and corrected using the recommendations (correction factor) of Bell et al. (2003) . When using polarized infrared spectra to determine total water contents in a grain of olivine, we must allow for the anisotropic distribution in water. From the spectra of experimentally water-saturated olivine presented by Bell et al. (2003) between the observed and calculated profiles. In such a system, we assume that hydrogen diffusion in grain boundaries is significantly faster than hydrogen lattice diffusion (no differences were observed between water content in olivines in the middle or in the borders of the studied lherzolite xenoliths). Therefore the observed profiles reflect the hydrogen lattice diffusion in olivine. The water content (hydrogen as the diffusing specie) in three-dimensions can then be described by the function ν(x,y,z) (Crank, 1956) , where the width of the grain in the x direction is 2a, in the y direction 2b and in the z direction 2c: and D z = 9.3 × 10 -11 m 2 /s at 1290°C for hydrogen diffusion in iron-bearing olivine limited by metal vacancy diffusion (Demouchy, 2004; Demouchy and Mackwell, 2003; Mackwell, 1998, 1999) .
